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METHOD AND APPARATUS FOR TRANSMITTING MEASUREMENT DATA 



Field Of The Invention 

An apparatus and a method for transmitting measurement data between an object-detection 
device and an evaluation device are proposed; the evaluation device sending to the 
object-detection device one or more data packets with the object identifiers relevant for the 
5 evaluation device, the object-detection device inserting the current measurement data of the 
detected objects into a fixed, predetermined number of data packets and the apparatus 
outputting the data packets to a data bus via the connector element to the data bus. 

Background Information 

10 From the publication "Adaptive Cruise Control System Aspects and Developments Trends" 
by Winner, Witte et ah, released at the SAE International Congress and Exposition, Detroit, 
February 26-29, 1996, an adaptive cruise controller is known which detects preceding 
vehicles by radar radiation and undertakes a distance control or speed control as a function of 
the detected objects. It is known from this publication that measurement data regarding 

15 detected objects are transmitted from a radar system to an ACC controller, both devices being 
accommodated in a common housing. 

Summary Of The Invention 

An object of the present invention is to exchange data between an object-detection device and 
20 an evaluation device, the evaluation device transferring to the object-detection device the 

object identifiers relevant for the evaluation device via one or more data packets. If measured, 
these identified objects are securely transmitted by the object-detection device during the next 
cycle. Furthermore it is the subject matter of the present invention that the evaluation device 
specifies for the object-detection device a distance and/or velocity window and that the 
25 object-detection device transmits only the measured object data whose objects lie within this 
distance and/or velocity window. 
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Advantageously, the apparatus for sensing objects, which features at least one 
object-detection device as well as one connector element to a data bus, inserts the current 
measurement data of the detected objects into the data packet, the object, which the 
evaluation device selected as the most relevant object, being marked. This marking 
5 advantageously occurs by setting a flag, which identifies the object data of the most relevant 
object, and/or by inputting the data into the data packet in a specified position of the data 
packet, for example in first position or in final position. 

It is furthermore advantageous that the object-detection system includes a transmitting and 
10 receiving device for radar radiation and/or that the object-detection system includes a 

transmitting and receiving device for lidar radiation and/or that the object-detection system 
includes a receiving device for an image processing system, for example a video camera or a 
stereo video camera. 

1 5 Advantageously, the data bus for transmitting the data between the object-sensing apparatus 
and the apparatus for the further processing of the data is a CAN bus. This bus works 
especially reliably and can be implemented cost-effectively. 

Advantageously, the apparatus according to the present invention is used in a motor vehicle, 
20 its use being particularly intended in a device for adaptive cruise control along the lines of a 
constant-distance control and a constant-speed control. The modular structure of such 
systems, in which the sensor unit and the control unit may be in separate locations, lends 
itself to the use of the device according to the present invention. 

25 It is moreover advantageous that the marking of the measurement data of the object, which 

the evaluation device selected as the most relevant object, is marked. This marking occurs for 
example by a flag and/or by inputting the object data into the data packet in a specified 
position. In particular, this specified position may be the first object data position or the final 
object data position. 

30 

It is furthermore advantageous that the object-detection device inserts information into the 
data packet as to whether in the previous data exchange cycle the evaluation device already 
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identified the particular object as relevant or whether the object is detected for the first time 
or whether it is a non-relevant object. This may occur for example by setting a dedicated flag. 

Moreover it is advantageous that the object-detection device inserts for every detected object 
5 an object identifier, with the aid of which the evaluation device as well as the object-detection 
device can unequivocally identify the object. 

It is especially advantageous that the data packets, which are sent by the device featuring at 
least one device for further processing to the device featuring at least one object-detection 

10 system, contain the object identifiers whose measurement data were sent in the previous data 
exchange cycle by the device featuring the object-detection system to the device featuring the 
device for further processing and which were rated as relevant by the device for further 
processing. The device featuring the object-detection system is thereby able to ascertain 
whether this object is to be rated as relevant and is thus to be transmitted preferentially during 

15 the subsequent data exchange cycle. Alternatively, this function may also be implemented in 
that relevant objects are identified by the object-detection device through a preselection 
according to one or more criteria and are transmitted preferentially during the subsequent data 
exchange cycle. Conceivable criteria are e.g. the distance to the sensor, the transverse offset 
relative to the vehicle axis or the sensor axis and/or the frequency of the detections. 

20 

It is furthermore advantageous that the device for further processing of the measurement data 
specifies for the object-detection device a distance limit and/or a velocity limit or two 
distance limits and/or velocity limits in the sense of a distance and/or velocity window and 
that the object-detection device only takes into account the detected objects whose distance to 
25 the object-detection device lies below the specified distance limit and/or whose relative 

velocity in relation to the object-detection system lies below the specified velocity limit or 
whose distance lies within the specified distance window and/or whose velocity lies within 
the specified velocity window. The data volume can thereby be reduced in that only the most 
relevant objects are taken into consideration. 

30 

It is furthermore advantageous that the fixed, predetermined number of data packets provides 
space for measurement data of 8, 16 or 32 objects. 
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The realization of the method of the present invention in the form of a control element 
provided for a control unit of an adaptive distance or speed control of a motor vehicle is of 
particular importance. In this context, a program capable of running on a computer, in 
particular on a microprocessor, and suitable only for executing the method according to the 
5 present invention is stored on the control element. Thus, in this case, the present invention is 
implemented by a program stored on the control element, so that this control element 
provided with the program constitutes the present invention in the same manner as does the 
method for whose execution the program is suitable. In particular, an electric storage 
medium, e.g. a read only memory, may be used as the control element. 

10 

Further features, uses and advantages of the present invention come to light from the 
following description of exemplary embodiments of the invention which are shown in the 
figures of the drawing. All the features described or illustrated here, either alone or in any 
desired combination, constitute the object of the present invention, regardless of their 
15 combination in the patent claims or their antecedent, and regardless of how they are 
formulated in the description or illustrated in the drawings. 

Brief Description Of The Drawings 

Figure 1 shows a schematic representation of an apparatus according to the present invention. 

20 

Figure 2 shows a flowchart representing a variant of the method according to the present 
invention. 

Figure 3 shows a flowchart representing another specific embodiment of the method 
25 according to the present invention. 

• 

Detailed Description 

Figure 1 shows the schematic representation of the apparatuses according to the present 
invention. One can see the object-sensing apparatus 1 featuring at least one object-detection 
30 device 2 as well as a connector element to a data bus 3. Object-detection device 2 is 

connected via the connector element to data bus 3, via which data may be exchanged. Shown 
furthermore is a transmitting and receiving device 4 that allows the object-detection device 2 
to emit radar radiation or lidar radiation which is reflected at a possibly detected object 5 and 
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is received by transmitting and receiving device 4. In the case where object-detection device 2 
takes the form of an image capturing device, device 4 is a pure receiving device, since in this 
case an emission of transmitting signals is not necessary. Object-detection device 2 receives 
the signals reflected at objects 5 and ascertains as object measurement data at least one of the 
5 variables: distance of the object to the object-detection device, speed of the object relative to 
the object-detection device or absolute speed of the object, acceleration of the object relative 
to the object-detection device or absolute acceleration of the object, transverse offset of the 
object relative to the central axis of the object-detection device or transverse speed of the 
object relative to the central axis of the object-detection device. The variables provided for 

10 evaluation, which include at least one of the variables listed, are input by the object-detection 
device 2 into a fixed, predetermined number of data packets, in which space is provided for a 
predetermined number of objects with the relevant measured variables. These data packets 
are transmitted via the connector element to a data bus 3, which may also be a gateway, via 
data bus 9 to a connector element to a data bus 8, which may also be a gateway, to an 

15 apparatus for further processing 6. Apart from the connector element to data bus 8, the 
apparatus for further processing features at least one device for further processing 7. The 
measurement data of the received data packet are fed to this device for further processing 7 
and are processed for the respectively designated applications. 

20 In accordance with an exemplary embodiment it is conceivable that device for further 

processing 7 sends back one or more data packets via the connector element to data bus 8, 
only the object identifiers of the received objects being provided in the relevant data 
packet(s). This returned packet is received by the connector element to data bus 3 and is 
passed on to object-detection device 2. There the object identifiers sent by apparatus for 

25 further processing 6 are compared to the currently detected objects and are marked as 

relevant. The measured variables of detected objects 5 are written by object-detection device 
2 into the data packet, an entry being made as well as to whether the object is a newly 
detected object or a non-relevant object and whether it is an object 5 selected as relevant by 
device for further processing 7, which is marked separately. This marking can occur for 

30 example by setting a flag in the data packet's object variable set to be marked or by writing 
the measured variables in a specially dedicated place of the data packet, for example in the 
first or last position. The data packets updated in this manner are in turn sent via the 
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connector elements to a data bus 3, 8, and data bus 9 to device for further processing 7, in 
which the new data are accordingly processed further. 

According to a further specific embodiment, via data packets sent to object-detection device 
5 2, device for further processing 7 also specifies, in addition to the identifiers of relevant 

objects 5, a distance and/or velocity limit, which in the following is also referred to as a D/V 
window. This D/V window is defined by one or two limit distances and/or one or two limit 
velocities, which are transmitted to object-detection device 2 with the aid of data packets. 
Object-detection device 2 subsequently filters detected objects 5 such that only those objects 

10 5 are processed further and are transmitted to device for further processing 7 whose distances 
to transmitting and receiving element 4 are less than the distance limit specified by device for 
further processing 7 and/or whose detected velocities are below the velocity limit specified by 
device for further processing 7 or whose distances lie within the specified distance window 
and/or whose velocities lie within the specified velocity window. This measure limits the 

15 number of detected objects 5 to the range that is of particular interest to device for further 
processing 7, whereby object-detection device 2 reduces the data volume to be transmitted. 

Figure 2 shows a flowchart of the method according to the present invention. In block 10, 
apparatus for further processing 6 sends to object- sensing apparatus 1 one or more data 

20 packets containing the objects selected as relevant by device for further processing 7. These 
data packets are transmitted via a connector element to a data bus 8, which may also be a 
gateway, via a data bus 9, as well as via a connector element to a data bus 3, which may also 
be a gateway. In a subsequent step, which is represented as block 1 1, object-detection device 
2 enters the measured variables of detected objects 5 into a fixed, predetermined number of 

25 data packets, a note being added to the respective object data as to whether it represents a 
newly detected object or an object that is relevant for the evaluation device. Furthermore, 
object 5 selected by device for further processing 7 to be the most relevant object may be 
marked separately, for example by marking the relevant object measurement data with a flag 
or by writing the object measurement data at a specified position into the data packet. In the 

30 subsequent step 12, the fixed, predetermined number of data packets is transmitted by 

object-detection device 2 to device for further processing 7. In step 13, device for further 
processing 7 reads the transmitted measurement data from the data packet and, in subsequent 
step 10, sends one or more data packets containing the object identifiers of the objects 
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relevant for device for further processing 7 back to object-detection device 2. It is also 
conceivable that the method presented is modified in such a way that the data packet is not 
continuously sent back and forth between object-sensing apparatus 1 and the apparatus for 
further processing 6, but that object-detection device 2 continuously generates new data 
5 packets, fills these with the measured variables in the manner described and subsequently 
sends them to device for further processing 7. In this case, a preselection of relevant objects 
according to one or more criteria is performed in the object-detection device. Conceivable 
criteria are e.g. the distance to the sensor, transverse offset relative to the vehicle axis or the 
sensor axis and/or the frequency of the detections. 

10 

Figure 3 shows a further variant of the method described. In block 14, apparatus for further 
processing 6 sends one or more data packets to object-sensing apparatus 1, these data packets 
containing the object identifiers of the objects relevant for the evaluation device as well as a 
D/V window, which is provided as a filter specification for object-detection device 2. In 

15 subsequent step 15, object-detection device 2 filters the detected objects according to the 
criteria of the specified D/V window in that only those objects are processed further whose 
distance to transmitting and receiving device 4 is less than the specified distance limit value 
of the D/V window and/or that only those objects are processed further whose measured 
velocity is lower than the specified velocity limit value of the D/V window or only those 

20 objects are processed further whose distance lies within the specified distance window and/or 
whose measured velocity lies within the specified velocity window. In the following step 16, 
object-detection device 2 writes the object measurement data of the filtered objects into a 
fixed, predetermined number of data packets, thereby achieving a restriction to data relevant 
for the evaluation device. Furthermore, the object data written into the data packets are 

25 marked so as to indicate whether they represent a newly detected object or an object that was 
marked as relevant by the evaluation device in the previous data exchange cycle. 
Object-detection device 2 obtains this information by comparing the object identifiers 
transmitted by device for further processing 7 to the current measurement data of detected 
objects 5. In the subsequent step 17, the data packets are transmitted from object-detection 

30 device 2 via the connector elements to a data bus 3 and 8, and via data bus 9 to device for 
further processing 7. In the following step 18, device for further processing 7 reads out the 
measurement data of the data packets and processes them within the scope of the specified 
further processing. In the next step 19, one or more data packets are sent back, which contain 
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the object identifiers of the objects selected as relevant by device for further processing 7 as 
well as the new distance and/or velocity limit values, which specify the new D/V window. In 
this exemplary embodiment it is also conceivable that the data packets, which via data bus 9 
are sent back and forth between object-sensing apparatus 1 and apparatus for further 
5 processing 6, are transmitted only in one direction. To this end, object-detection device 2 in 
object-sensing apparatus 1 continuously generates new data packets, which are provided with 
object measurement data, and sends this data packet to device for further processing 7. The 
object-detection device identifies relevant objects on the basis of a preselection according to 
one or more criteria and transmits them preferentially in the data exchange cycle. In this case 

1 0 only the new D/V window, which is defined by a distance and/or velocity limit value, is sent 
in the opposite direction, that is, from apparatus for further processing 6 to object-sensing 
apparatus 1. Moreover it is also conceivable that a corresponding D/V window is specified 
for object-sensing apparatus 1 only once and that the distance and/or velocity limit values are 
permanently stored in object-detection device 2. In this case, the modification and 

1 5 transmission of the new D/V window values from device for further processing 7 to 
object-detection device 2 does not apply. 
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